Essential involvement of 12-lipoxygenase in regiospecific andstereospecific oxidation of low density lipoprotein by macrophages.
To establish a role of the 12-lipoxygenase on the generation of oxidized low density lipoprotein (LDL) in macrophages that leads to foam cell formation in atherosclerosis, we overexpressed 12-lipoxygenases in a macrophage-like cell line, J774A.1, that does not show intrinsic enzyme activity. When the 12-lipoxygenase-expressing cells were incubated with 400 microg.mL-1 LDL in Dulbecco's modified Eagle's medium at 37 degrees C for 12 h, LDL oxidation, as determined by thiobarbituric acid reactive substance, was markedly increased compared with the mock-transfected cells. Oxygenated products in the modified LDL were examined by HPLC before and after alkaline hydrolysis. Most of the oxygenated derivatives were of an esterified form, and the major product was identified as 13S-hydroxyoctadeca-9Z,11E-dienoic acid. These results clearly demonstrate that esterified fatty acids in LDL are oxygenated by the 12-lipoxygenases expressed in the J774A.1 cells. Furthermore, the oxidized LDL generated by intracellular 12-lipoxygenases was recognized by a scavenger receptor as assessed by macrophage degradation assay.